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the home market and healthy exports. One of the assumptions 
on which this industrialized farm economy is based is that 
whatever the land and animals that live on it yield can be 
improved and that the climate on which it depends remains 
fairly stable. But, as many a farmer says, it’s a gamble.
Flooding
In spring and early summer of 2019 catastrophically heavy 
rains drenched much of America’s agricultural heartland 
the Midwest. It is the central region of the North 
American continent drained by the Mississippi River and 
its many tributaries and bordering on the world’s greatest 
freshwater seas. The deluges were not the first disruptions 
of the landscape and the living things upon and within it 
caused by human activities, only the latest. The twelve-
month period from 2018–2019 was the wettest in recorded 
history. From 6 to 20 in (15–50 cm) of above normal rains 
raised the river levels as high as 24 ft (7.3 m) above usual 
levels producing what has been called a flood of the 
century. This flood of the century or perhaps the past five 
centuries was actually among the largest of a series of 
inundations: 2007, 2008, 2011 (Missouri River), 2013, 
2015 (Mississippi River), 2016, 2017, and 2018 (Ohio 
River). Each caused billions of dollars in damages to 
property, farmland and commerce. 2019 exceeded the 
greatest recorded floods of the great rivers in 1927 (one 
that led to the construction of the Tennessee Valley 
Authority dams) and 1993 when whole towns along the 
Mississippi were relocated to higher ground. (NOAA and 
Almukhtar, et al, 2020). The 2017 flood even damaged a 
replica of Noah’s Ark at a Creationist theme park in 
Williamstown, Kentucky (the park owners are suing its 
insurance company for not compensating them for 
flood-caused damage). (Rosenberg and Heller, 2019).
Midwestern farmers could not plant 19 million acres of 
their staple crops, corn and soybeans, and tens of 
thousands of thousands of acres of potatoes and sugar beets 
on the Great Plains were abandoned. As much as 55% of 
corn and soybean cropland had not been planted by June 
and many late plantings could not be harvested until late 
November or December in Illinois and nearby states. The 
final overall harvest is estimated at 10–15% lower than 
expected. Even getting the previous year’s crop to market 
was and remains a problem because Mississippi and Ohio 
River cargo barges were stranded when flood levels 
dropped somewhat, 640 of them at Cairo, Illinois where 
the two rivers meet. Because of this and a trade war farmers 
still have the previous year’s soybeans in silos that must be 
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agriculture has been a fully capitalist venture, driven to 
supply national and world markets. The result has been 
misuses of land that range from soil erosion to using up the 
main aquifers in the dry west, and massive use of pesticide 
and herbicides. Federal and state government policies often 
have encouraged such practices, while major agricultural 
corporations that own huge swaths of land and animal 
production facilities have looked for maximum profits 
instead of conservation. Smaller-scale famers are usually 
interested in preserving their lands but market forces 
controlled by a handful of large corporations and 
government agencies beholden to them are driving these 
traditional farmers from the land at an alarming rate. 
Flooding and drought have happened in the past, the 
infamous Dust Bowl of the 1930s is the best-known 
example. Knowledge and practices of sustainable farm has 
been spreading though the agricultural world led by 
independent organization such as university agricultural 
schools. Organic farming, new seed varieties, interest 
plant-based meat and dairy alternatives give some hope of 
slowing, perhaps even halting disastrous farming practices 
by using sustainable and regenerative techniques. 
Hydraulic experts have been working to rectify past 
mistakes in damming, notable in the American Northwest, 
but they will have to await a coherent national policy and 
action to deal with the large interior rivers. Nonetheless 
many remedies may not be enough to counter the overarching 
problem, one that may not be solvable under current 
political and economic conditions: global climate change.
America’s food comes from a commodity agricultural 
system that was developed over the course of the 
Nineteenth and Twentieth centuries. The goal in creating 
this system has always been cheap and abundant food for 
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farmers markets and canning’ will also decline dramatically 
due to excessive rain interspersed with drought, sudden 
freezes, and generally higher humidity. In northern Ohio, 
for instance, 2019 saw heavy spring and summer rains 
followed by an unusually dry autumn and then heavy 
winds. Not only were fields unplanted and then laid barren 
by dry weather but trees suffering from wet, then dry, were 
uprooted and snapped. Whole suburbs of Cleveland saw 
their leafy covers devastated. (Andresen, et al., 2012).
Soil Loss
Precipitation exacerbates other troubles in heartland 
farming, notably soil loss and several kinds of pollution. 
These problems go back to earlier changes in the land, the 
first major disruptions. The continent’s interior plains, or 
prairies, that became America’s ‘breadbasket’ in the 
Nineteenth and early Twentieth centuries emerged from 
beneath miles deep glaciers that began to recede about 
13,000 years ago. It is an vast stretch of mostly flat 
savannah land that starts with tall grass-filled lands in 
western Indiana and Illinois runs to mid grass territories in 
from the Dakotas down to Texas and then short grass 
regions in Montana, Colorado and parts of New Mexico 
and Texas. The western parts are usually called ‘the Great 
Plains’, once home to immense herds of bison, white tailed 
deer, and elk, while eastern prairies held more diverse 
environments, ranging from wetlands to dry, each with 
varied fauna and flora. ‘Prairie grasses, such as the big 
bluestem and switch grass sink long interlacing roots in the 
deep fertile soils. When the first American farmers arrived 
the whole prairie and Great Plains seemed to be a sea of 
grass’. (Kraig, 2017, p.12).
The prairies held numerous wetlands, marshes, and 
meadows. A good number of these were formed by animal 
activity: beavers. These aquatic rodents dam streams and lake 
edges to construct their lodges. It is likely that beavers had a 
large role in post glacial floodplain development by cutting 
channels just as they did and still do with wetlands. ‘In 
constructing ponds that silt up after about a decade of use 
they create ecological microzones for varieties of flora and 
fauna. These are also incubators for nearby forest 
regeneration and once abandoned the resulting ‘beaver 
meadows’ supply significant amounts of nitrogen rich water 
to the forests’. (Kraig, 2017, p.100). We know that healthy 
forests are carbon traps and that wetlands are highly effective 
ways to control flooding. Unfortunately for beavers, their 
thick pelts were prized by Europeans for clothing and hats. 
Beaver trapping for the world market began in the 17th 
century and continued until the animals were almost extinct 
by the latter 19th century. Dead beavers were not mourned 
by American farmers. While farmers liked meadows for 
grazing their cattle and horses, they considered beavers to be 
pests. Bison that are critical to prairie plants’ health soon 
followed the fate of beavers, almost 60–80 million of them 
killed off by the later Nineteenth century. In order for the 
heated to prevent rot: propane gas, usually abundant 
because of extensive fracking of natural gas in the United 
States, was in short supply. One example is Dogtooth Bend 
near Olive Branch Illinois. The bend is a 3-mile wide loop 
in the Mississippi River along the Illinois-Missouri 
border-an area called the Mississippi Bottoms, an alluvial 
plain where in one place rice is grown. Fifty-two million 
tons of grain alone, plus much more cargo move around 
Dogtooth Bend every year. (O’Connell, 2019). A levee 
protected it, one of five in the area, but the rains of 2016 
breached it and more rain in following years has 
overwhelmed the arable land within the loop and beyond. 
Fifteen thousand acres of rich arable land are under three 
feet of water making farming impossible and causing 
farmers to rely on crop insurance to live. But after two 
years the insurance will run out. These farmers will likely 
joining a surge in farm bankruptcies that have hit the 
Midwest in the last several years.
Global Warming
The cause of deluges is obvious and was predicted by 
climate scientists years ago: climate change. (Beck; Angel 
et al., 2019). The mechanisms of climate change are 
complex and historically have affected local and larger 
regions differently. For instance the Medieval Warm 
Period from about 800 to about 1300 affected 
northwestern Europe more than other parts of the globe 
(incidentally the cooling period starting around 1300 was 
catastrophic as were other cold-snaps such as in the 17th 
century). It is not just temperature that has dramatic effects 
on agriculture but weather events related to it: climatic 
shifts mean increased numbers of violent storms. Tornado 
alley, as swaths of the Midwest are known, (anyone who has 
read or seen ‘The Wizard of Oz’ knows about Kansas) have 
had even more storms and the usual storm band has 
widened broadly to include large areas of the American 
south and as far north as Wisconsin and Minnesota. The 
damage to food crops including food-bearing trees let alone 
property has been severe in the early 21st century and will 
certainly increase.
This current warming, however, one in which by 2050 
the average temperatures in the American Midwest will 
increase 5–6 °F (3–3.5 °C) over that in 2000, is world-wide. 
Already planting times in the Midwest have moved 10 days 
earlier than the past and by mid-century will be another 10 
days earlier than that. One might think that farmers would 
welcome early planting but other consequences mitigate 
that good news. One is that warmer air holds more moisture 
than cooler air bringing more precipitation-flooding-than 
in the past. And as the temperatures rise wet springs and 
early summers will lead to greater evaporation increasing 
the probability of droughts. The National Climate 
Assessment report sees an up to 25 percent decline in corn 
and soybean production by mid-century. Non-commodity 
crops such as ‘tree fruits, sweet corn, and vegetables for 
128 Flooded Out, Baked Out, Bugged Out: Disruption in America’s Agricultural Heartland
a number of complex microenvironments such as edges of 
northwestern Michigan’s Leelanau peninsula, excellent for 
growing for highbush blueberries, cherries, and wine 
grapes. The Lakes remain the continent’s greatest resource-
water for a warming planet but they and lands around 
them have been stricken by these unprecedented rains. 
Precipitation has risen 14% in the past half century 6 ft 
(2 m) above normal levels. Chicago’s famed shoreline is 
eroding rapidly under the rising waters driven by heavy 
winds. The same holds for towns such as Fishtown on the 
Leelanau that have lost their beaches entirely. At the Straits 
of Mackinac on Lake Huron the wooded shores of Les 
Cheneaux Islands, the most pristine wetlands in the Great 
Lakes, are critical fish habitats- an important industry 
because the lakes hold 21% of the world’s freshwater fish. 
(Briscoe, 2020). They are being flooded out. In other parts 
of the Great Lakes where farms run down to the water, 
fertilizer runoff has created algae blooms that have made 
parts of lakes into dead zones; heavy rains striking 
lakeshore cities have overwhelmed sewage systems leading 
to major pollution and human health hazards. These 
problems will only worsen as the century wears on.
Insects
Insects are critical in ecological systems and in agriculture 
both helpful and harmful in food production. The 
warming climate has led to the introduction of new, or 
invasive, insect species into the Midwest costing by 
estimate $58B in insect, pathogen and invasive plant 
control. Since at present about 25% of agricultural 
production is lost to invasive species dealing with the main 
driver, climatic warming, is supremely important to food 
security. During most of the 20th century the climate was 
relatively stable with the result that native pest species were 
acclimated to conditions and could be more or less dealt 
with because of natural enemies and farming technologies, 
including some pesticides. Invasive species usually have no 
natural predators and, as entomologists observe, are 
limited (or not) more by climate than biotic interactions. 
(Ziska et al, 2011; Deutch et al, 2011). Even endemic insect 
populations can become widely destructive when climates 
change to wetter and warmer conditions. There is good 
evidence that increased carbon dioxide levels in the 
atmosphere inhibit plants’ self-defenses against insects. 
Bark beetles in northern forests are a well-known example 
because in drought conditions, as in California, their 
killing of trees has exacerbated wild fires. In Tennessee’s 
hemlock forests wooly adelgid larvae are hatching three 
months early and eating out swaths of the native trees. 
(Pureswaran, 2018). In Illinois Corn Earworm and Fall 
Armyworm are species that normally migrate northward 
from southern states late in the summer, but the warming 
climate has brought them earlier and some are now 
overwintering in the southern tier of the region. They are 
highly destructive to corn. The European corn borer, 
prairies to be turned to massive food production wetlands 
had to be drained and the thick, heavy soils that were 
interlaced with prairie grasses had to be cut. They were by 
new technologies, iron shovels, then steel plows brought to 
market in the 1830s followed by mechanical harvesters, 
bailers, mowers, swathers or windrowers, and a host of other 
inventions. Now soils that were among the world’s richest 
were exploited with invasive species of plants and animals 
ranging from cattle and horses to wheat, rye, oats, barley and 
later soybeans. Even the corn, a native plant, was 
transformed by genetic manipulation into new forms 
designed to receive pesticides and herbicides unknown to the 
original native farmers. With efficiency, prices for food fell 
dramatically over the course of the Nineteenth and 
Twentieth centuries. Cheap bread, vegetables, and cheap 
meat have been major elements in American diets. But the 
environmental cost of this kind of extensive farming and 
cheap food policy has been high. Today only about one 
percent of the pristine prairie grasslands remains, now 
preserved as kinds of living museums and the old 
mechanisms for absorbing floods and droughts have been 
largely wrecked.
When farmers began to plow the rich, black prairie soils, 
they were about 14 in (35 cm) deep. Over the past century 
and a half soil depth has been diminished by half. Iowa for 
instance has lost 7 in (18 cm) and heavy rains are washing 
away at the rate of 5 US tons (4.5 metric tons) per acre, more 
at 10 times the rate of replenishment. (Smith, R., 2017). The 
Iowa Daily Erosion Project (https://www.dailyerosion.org/) 
at Iowa State University estimates that losses of corn 
production average 10 bushels an acre or more than 1 billion 
dollars in farm revenue. The ecological effects of runoff are 
even worse than financial ones. Although introduced early 
in the Twentieth century use of artificial fertilizers ramped 
up enormously after World War II. Iowa farmers use on 
average about 139 lb (63 kg) of nitrogen, 74 lb (33.5 kg) of 
phosphate and 89 lb (40 kg) of potash per acre each year. 
Anywhere from 80–100 lb (36–45 kg) of nitrogen are 
recommended by scientists depending on soil conditions. 
Excess chemicals run off the land into the watersheds and 
ultimately into the Mississippi River. Eventually, like silt 
carried by The Big Muddy, these reach the Gulf of Mexico 
where algae feed upon them. The bacteria that feed on the 
dying algae absorb oxygen and have created a dead zone in 
the Gulf the size of the state of New Jersey. Apply the runoff 
of fungicides, herbicides, and insecticides to massive oil 
spills in the Gulf and the future of fisheries here are in grave 
doubt. In age old interlocked environmental systems 
disruption in one means grievous problems for all. 
(Subramanian, 2018).
Great Lakes
Prairies are not the only transformed ecosystems. The 
prairies are bordered on the north by the five Great Lakes, 
the world’s largest freshwater system. Each of the Lakes has 
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1930s the results were The Dust Bowl leading 2.5 million 
people to migrate out of the area. Fortunately for farmers 
who remained beneath the land lies the immense Ogallala 
aquifer of some 174,000 miles2 (280,026 square km2). Since 
the 1950s waters pumped from it by powerful new engines 
and center-pivot sprinklers allowed the High Plains, 
western Kansas in particular, to produce three quarters of 
America’s wheat (mostly winter and spring hard reds) and to 
make it a major cattle rearing and processing region. ‘The 
Ogallala Aquifer supports an astounding one-sixth of the 
world’s grain production’. (Frankel, 2018). Fourteen million 
acres (5.6 million hectares) in Kansas, Nebraska and Texas 
are irrigated and the waters are running out. Climate 
change, drought, is one reason. During the drought of 
2000–2008 as much as 60 percent of the Kansas and Texas 
portions of the aquifer were sucked out by industrialized 
corn and wheat production. Overall roughly 115 miles3 
(479 km3) or 128 trillion gallons (484 trillion liters) have 
been drawn from the aquifer since 1950. With recharge 
rates at a tenth of necessary levels estimates are that within a 
generation the aquifer will be dry (as has happened in Saudi 
Arabia). (Scanlon et al, 2012).
Possible Solutions
What can be done to restore the old order of farming the 
land and waters? Scientific research can identify and suggest 
rational solutions- by now we have reached a tipping point in 
understanding that global climate change is the existential 
threat to life on earth as we have known it. But what to do 
about it and all the other consequences that arise from it 
depend on policies that too often come from political and 
short-range economic circumstances. World-wide climate 
change policies are failing: There is no unified plan that has 
been fully implemented to deal with what scientists and 
farmers know is coming. In the case of the American 
Midwest, for instance, flood control has been done by levees, 
dams, and river straighten projects (in theory waters flowing 
in straight rivers scour and deepen their beds making them 
more resistant to overflowing). Most of them like the levee at 
Olive Branch, Illinois are locally or state controlled and not 
fully integrated into or funded by a comprehensive national 
system. Where federal moneys fund major projects, these 
usually through projects carried out by the Army Corps of 
engineers, large scale diking and digging of new channels for 
potential flood waters have been carried out. New Orleans is 
a chief example, but can the city be protected against the 
rising sea? (Doyle, 69).
Two solutions have begun to be used more widely on 
local and state levels in both the wetter and drier parts of 
the Midwest. Two are sustainable farming and regenerative 
agriculture that aid in the fight against climate change. 
(https://savory.global/our-mission/). This means 
diversified rotational cropping, cover cropping during the 
off season, and shallow plowing among others. In Iowa 
about 10 percent of farmers are using these practices that 
introduced to New England about 1917, is now endemic 
and with few predators. Not plant specific it also costs, 
soybean, pepper, beet, bean, potato, and tomato crops 
dearly. Paths cut through leaves by the larvae allow 
pathogens to spread widely. Soybean aphids are a prime 
example of invasive species thriving in new environments 
and aided by the effects of climate change. Endemic in Asia 
they are prey for certain species of wasps but when they 
appeared in the Central United States about the year 2000 
they had no such enemies. Spread by winds that have 
increased in strength and numbers they have spread across 
the Midwest causing millions of dollars in damage to this 
most valuable export crop. Soybeans were not sprayed with 
insecticides before their arrival but now are. 
(DiBartolomeis, et al., 2018)).
Increased numbers of problem insects require solutions 
and implementing them has created a paradox, something 
that has been called an insect apocalypse. Synthetic 
insecticides, especially neonicotinoids, mixed together are 
called Acute Insecticide Toxicity Loading (AITL). Over 
the past twenty years they have been heavily applied to 
agricultural fields where they remain toxic for months and 
even years. Since plants might only use about 5 percent of 
them the rest lie in the ground or are washed away into 
streams and rivers. Overuse of AITLs has led to declines of 
those insects that pollinate plants including food crops. 
Bees, animals that have suffered catastrophic hive collapse 
in recent years, are the best-known example. There are 
many others ranging from beloved Monarch butterflies 
(who live on one kind of milkweed) to some 80 other kinds 
of moths and butterflies that serve as pollinators. Declines 
range from 30–60 percent in areas of the Midwest. Since 
insects pollinate some 35 percent of the world’s food crops, 
the effects are obvious. One other obvious effect is bird 
loss. A 2019 study shows North American bird losses at 30 
percent since 1970 amounting to 3 billion birds. Much of 
the loss is recent and much is blamed on neonicotinoids 
that not only can poison birds directly when they eat seeds 
coated in the chemical but because it demonstrably makes 
birds infertile. Decline in bird populations, except for 
grazers such as Canada Geese, is observable on the ground 
by even casual birdwatchers. (Rosenberg et al, 2019).
Drought
While most of the Midwest is being disrupted by 
inundating rains the western regions of the Midwest has a 
different water problem – persistent drought and depletion 
of grounds waters. The High Plains was once short-grass 
covered prairie, a land of high winds and little rain. 
Beginning in the later 19th century into the 1920s farmers 
found that the land was new and thus fertile with enough 
rain to produce wheat. In an almost total biota 
transformation called The Great Plow Up, 5.6 million acres 
of native grasslands were plowed up with no regard for 
water conservation. When severe drought struck in the 
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preserve the state’s topsoil and deter water runoff with 
their loads of chemicals. Federal subsidies and absentee 
land ownership create high barriers to the implementing 
these changes, the obvious benefits in light of climate 
change notwithstanding. Related to this technique is 
restoring wetlands and natural prairie grasses in farming 
areas. Wetlands absorb and disperse waters while prairie 
grasses hold a great deal of moisture. Where these 
techniques have bene implemented on the High Plains 
recharging of the aquifer has actually increased in volume. 
In the rain-soaked areas of the Midwest interspersing 
wetlands and prairie with farmland has been effective in 
controlling flooding. These might seem to be good, if 
localized policies, but what is to be done when the current 
administration in Washington has just taken vast amounts 
of water sources and wetlands from federal protection, 
opening them up to pollutant dumping and commercial 
development. With declines in production in progress and 
without comprehensive policies we can assume that less 
food will be coming from what has been America’s 
agricultural heartland.
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